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Description 



The present invention is in the field of selective irreversible inhibitors of the enzyme monoamine oxidase (herein- 
after MAO) and relates to novel propargylamine compounds which are selective irreversible inhibitors of the B-form of 
the monoamine oxidase enzyme (hereinafter. MAO-B). The invention also relates to pharmaceutical compositions 
containing these propargylamine compounds which are particularly useful for the treatment ol Parkinson's disease, 
memory disorders and dementia of the Alzheimer type (DAT), depression, and hyperactive syndrome in children. 

Parkinson's disease is widely considered to be the result of degradation of the pre-synaptic dopaminergic neurons 
in the brain, with a subsequent decrease in the amount of the neurotransmitter dopamine, that is being released. 
Inadequate dopamine release, therefore, leads to the onset of voluntary muscle control disturbances symptomatic of 
Parkinson's disease. 

Various procedures for treating Parkinson's disease have been established and are currently in widespread use. 
for example, the administration of L-Dopa. which is a precursor of dopamine, together with a decarboxylase inhibitor 
such as L-carbidopa or benzerazide. The decarboxylase inhibitor protects the L-Dopa molecule from peripheral de- 
carboxylation and thus ensures L-Dopa uptake by the remaining dopaminergic neurons in the striatum of the brain 
Here the L-Dopa is converted into dopamine resulting in increased levels of dopamine in these neurons. In response 
to physiological impulses these neurons are therefore capable of releasing larger amounts of dopamine, the quantity 
of which approximates the normal required levels. This treatment therefore alleviates the symptoms of the disease and 
contributes to the well-being of the patients. 

However, this L-Dopa treatment has its drawbacks, the main one being that its effectiveness is optimal only in the 
first tew years following the onset of treatment. After this initial period the clinteal response is diminished and is ac- 
companied by adverse side effects which include dyskinesia, nuctuation in efficacy throughout the day ("on-off effect") 
and psychiatric symptoms such as confuskmal states, paranoia and hallucinations. This fall-off in the effect of L-Dopa 
treatment is attributed to a number of factors. Including the natural progression of the disease, alteration in dopamine 
receptors as a consequence of increased dopamine production or increased levels of dopamine metabolites and 
phamiacokinetic problems of L-Dopa absorption (reviewed by Youdim et al.. Progress in IV/ledicinal Chemistrv Vol 21 
Chapter 4. pp. 138-167 (1984). Eds. Ellis and Wast. Elsevier. Amsterdam). 

In order to overcome the drawbacks of the L-Dopa treatment, various treatments have been devised in whch L- 
Dopa IS combined with MAO inhibitors, with the aim of reducing the metabolic breakdown of the newV formed dopamine 
(sea for example. U.S. 4.826.875). 

MAO exists in two fomis known as MAO-A and MAO-B which have selectivity for different substrates and inhibitors 
For example. MAO-B metabolises more efficiently substrates such as 2-phenylethylamine and is selectively and irre- 
versibly inhibited by (-)-deprenyl (as described below). 

It shoukJ be noted, however, that combining L-Dopa with an inhibitor of both MAO-A and MAO-B is undesirable 
leading to adverse side effects related to an increased level of catecholamines throughout the neuraxis Furthermore 
complete inhibition of MAO is also undesirable as it potentiates the action of sympathomimetk: amines such as tyramine 
leading to the so-sglled "cheese effect" (reviewed by Youdim et al.. Handbook of Experimental Pharmacology Vol 90 
Chap. 3 (1988) Eds. Trendelenburg and Weiner, Springer-Vertag). As MAO-B was shown to be the predominant form 
ol MAO in the brain, selective inhibitors for this form were thus considered to be a possible way for achieving a decrease 
in dopamine breakdown on the one hand, together with a minimization of the systemic effects of total MAO inhibition 
on the other. 

One of these selective MAO-B inhibitors, (-)-deprenyl, has been extensively studied and has been used as an 
MAO-B inhibitor to augment L-Dopa treatment. This treatment with (-)-deprenyl is generally favourable, not causing 
the "cheese effect* at doses causing nearly complete inhibition of MAO-B (Elsworth et al.. Physchopharmacology, 57 
33 ( 1 978). Furthermore, addition of (-)-deprenyl to a combination of L-Dopa and decarboxylase inhibitor to Parkinsoivs 
patients leads to improvements in akinesia and overall functional capacity as welt as the eliminatran of "on-off" type 
fluctuations (reviewed by Birkmayer & Riederer in "Parkinson's Disease" pp. 138-149. Springe r-Verlag (1983)) 

Thus, (-)-deprenyl enhances and prolongs the effect of L-Dopa and permits a lowering of the dosage of L-Dopa 
whereby the adverse effects of L-Dopa treatment are limited. 

A more potent selective inhibitor of MAO-B than the racemic mixture is the optical isomer R-(+)-N-propargyl-1-ami- 
noindan. HCI [R-(-k)-PAI.HCI] which is more selective in vivo and in vitro as described in EP-A-0 436 492 

However it is highly desirable to further increase the selectivity of MAO inhibitor, inhibiting preferably MAO-B and 
not MAO-A. thus minimizing the side effects caused by the inhibition of MAO-A. 

The compounds of the present invention were found to have a surprisingly high degree of selectivity in vitro in- 
hiti n>ig preferably MAO-B over MAO-A. 

The compounds of the present invention are mono-fluoro derivatives of N-propargyl-l-aminoindan stereoisomers 
and salts thereof. 

US 3,51 3.244 claims generically and specifically a large number of secondary and tertiary aminoindans which are 
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stated to have hypotensive activity. There is no disclosure of the specific compounds o( the present invention, and 
there is no evidence that the mono-fluorinated derivatives of 1 -propargylaminoindan of the present invention have ever 
been synthes.sed and characterised. Furthermore, the secondary and tertiary amrnoindans of US 3.51 3.244 are stated 
acU^i^y ^yP°'«"S've activity and there is no teaching that any components of the group have any as MAO-B inhibitor 

GB 1 003.686 discloses a group of benzocycloalkane compounds in which the cycloalkane has from five to seven 
r,ng members and is substituted by an N-(alkynylalkyl)amino group. This patent mentioned the possibility of substituting 
the aromatic portion of the benzocyctoalkane ring system by one or more halogen atoms. Although the compounds o( 
Tb, !'! TT^'^ '"""''^'^ specifically disclosed. The compounds claimed 

U K 1;^'=^ ? ° monoamine oxidase inhibitors in general, but there is no disckssure of any activity bv 

wnicn IVIAO-B is inhibited, selectively in preference over MAO-A. 

N-propargyl-1-aminoindans of the present invention are surprisingly more potent selective 
MAO-B inhibitors than any of the other species of the groups disclosed in both US 3,513,244 and GB 1 003 6B6 
enabling the inhibition of MAO-B at lower concentrations. This high potency and selectivity in vivo is a unique and 
surprising property of the mono-fluorinated N-propargyl-1-aminoindan compounds and their salts according to the 
invention, not shared by other halogenated N-propargyl-1 -aminoindans. 

Al^hlTr^Jl^'tnf .n^^^°'^°!l^^ ^'^ "^^^ ^'^^ °f P«"«"'s dementia of the 

I T V!.^\?^' ^"'^ treatment of patients with depression and for treatment of hyperactive syndrome in 
Children. Other MAO-B inhibitors have been used in the past for the treatment of patients sufferfng f rom these d^^ses 
fi, Mendlowich and M.B.H. Youdim (Brit. J. Psychiat 142 

508-51 1 . 1 983. Perenyi A., et al. . PCT/HU89/00044. 1 7 August 1 988). 

The present inventksn provides novel mono-fluorinated derivatives of 1 -propargyl aminoindans of the formula 




.HN-CHj-CsCH 
and pharmaceutically acceptable addition salts thereof 

4- fluoro-N^propargyl-1 -aminoindan 

5- fluoro-N-propargyl-1 -aminoindan 

6- fluoro-N-propargyl-1 -aminoindan 
and optically pure anantiomers thereof. 

is .he en!n,^«r7ST'' °' 6-fluoro-N-propargyl-l-aminoindan and particularly preferred compound 

IS the enantiomer(+)-6-fluoro-N-propargyl-1 -aminoindan. « 
-viih Ihir^n!!!^!"! also relates to pharmaceutical compositions comprising compounds of formula (I) together 

T^ ^ acceptable carriers and/or excipients and/or diluents. The phamiaceutical compositions n^y be 
adapted for oral, rectal, parenteral, topical or transdemnal administration. Suitable forms for oral administra^n Se 
ablets compressed or coated pills, dragees, sachets, hard or soft gelating capsules, syrups and suspeSrSurtabte 

dJ;!,p|!|^ic^e'i;"Jte^^ compositions adapted for rectal administration include suppositories with hydrophilic anior hy- 
The pharmaceutical compositions may be in dosage unit forms preferably containing 1-20 mg of the compound 
according to formula (I), The pharmaceutical compositions may additionally cLprise levlfopa and a decarboS/lase 
-nhibitor. such as L-carb.dopa or benserazide. Preferabfy the pharmaceutical compositbn will comprise 1 -SS the 
compound according to formula (I). 50-250 mg levodopa and 10-25 mg of L^arbidopa. Another preferable pharr^a 
mg bele°razide °" ° ""^ '""^ <'>• 50-250 mg levodopa and 1 2.5-50 

rnml!;r«^'rr\r?"''°" '""^^^^ '° °* compound of formula (I) for manufacturing a pharmaceutical 

composrtion for the treatment of human patients suffering from Parkinson's disease, memory disorders, dememia of 
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the Alzhetmar type and hyperactive syndrome in children. 

The invention also relates to processes for the preparation of the compounds of of formula (I). The racemic mixture 
of the compound of fomiula (I) can be prepared by reacting aryl fluorinated 1-chloro or 1 -bromoindans. with propar- 
gyiamine. Alternatively, these racemates may be prepared by reacting propargylamine with substituted 1-indanones 
to form the corresponding imines, followed by reduction of the carbon-nitrogen double bond of the imine with a suitable 
agent, such as sodium borohydride. Another method of preparation of the racemic mixture of the compound of formula 
(I) comprises the reaction of a racemic fluorinated 1 -aminoindan of the formula: 
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with propargyl bromide or propargyl chloride in the presence of an organic or inorganic base, opttonally in the presence 
of a suitable solvent and, if desired, converting the resulting free base of formula I into a pharmaceutlcally acceptable 
acid addition salt thereof. 

The racemic mixture of (+) and (-) enantiomers of fluorinated 1 -aminoindan may be prepared by chemical reduction 
of corresponding fluorinated oximes. e.g.. with Zn in acetic acid or by catalytic hydrogenation. Fluorinated indan-l -one 
may be prepared, e.g.. by Friedel-Crafts cyclization of fluorinated dihydrocinnamic chloride using aluminium chloride 
or other Lewis acids as condensing agents. Fluorinated dihydrocinnamic chlorides may be prepared as known per se. 

The enantiomers of the compounds of formula (I) may be obtained by opl)cal resolution of racemic mixtures of (+) 
and (-) enantiomers of compounds of formula (1). Such a resolution can be accomplished by conventional resolution 
methods, well known to a person skilled in the art. such as those described in 'Enantiomers. Racemates and Resolu- 
tions" by J. Jacques. A. Collet and S. Willen. Pub. John Wiley & Sons. NY 1981. For example, the resolution may be 
carried out by preparative chromatography on a chiral column. Another suitable resolution method is the formation of 
diastereomeric salts with a chiral acid such as tartaric, maleic. mandelic acid or N-acetyl derivatives of amino acids 
such as N-acetyl leucine, followed by recrystallization to isolate the diastereomeric salt of the desired enantiomer. 

In accordance with this invention, the (+) enantiomers of the compounds formula (I) can be prepared directly from 
the optically active (-) -enantiomers of fluorinated 1 -aminoindans of the formula 
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NH2 



by reaction with propargyl bromide or propargyl chloride in the presence of an organic or inorganic base and optionally 
in the presence of a suitable solvent and if desired converting the resulting (+) enantiomeric free base of formula I into 
a pharmaceutically acceptable acid salt thereof. 

Suitable organic or inorganic bases for use in the above reaction are. e.g., triethylamine. pyridine, alkali metal 
carbonates or bicarbonates etc. If the reaction is conducted in the presence of a solvent, this may be chosen from. e. 
g., toluene, methylene chloride and acetonitrile. A preferred method of preparation of the aforementioned compourids 
is the reaction between fluorinated (-)-l -aminoindans with propargyl chloride using potassium carbonate as a base 
and acetonitrile as solvent. 

The above described reaction between fluorinated 1 -aminoindans generally results in a mixture of unreacted pri- 
mary amines, the desired secondary amines and tertiary amines, namely the N.N-bispropargylamino products. The 
desired secondary amines, i.e. fluorinated N-propargyl-i -aminoindans, can be separated by conventional separation 
methods including but not limited to chromatography, distillation and selective extraction. 

The compounds of formula (II) herein as well as their acid addition salts are novel. These compounds, which are 
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c:.J^rZT^^^' (-)-1-am,noin«fan3 may be prepared by reacting fluohnated l-indanone with an opti- 

cally act.ve amine, followed by reduction of the carbon-nitrogen double bond of the resulting imine by hydroqenat^cwi 
over a suaable catalyst such as platinum oxide. Raney nickel, or by chemical reduction, for example Ch sod I 

elTof an ar^r^'^^^^ 1T^* ^''^"P'^' °' °' alpha^hanylemyirle o an 

ester of an ammo acd. such as phenylalanine. The benzylic N-C bond may be cleaved by hydrogenolysis 

of a ^Zd ""^^ "^^^^"^ -Vlation of a racemic mixture 




(11) 



preferably usmg the enzyme subtilisin A isolated from Bacillus lichenifomtis in 3-methyr-3-pentano( with trifluoroethvl 
no ndan ' ^""f fOent thereby forming a mixture comprising an acylated (*) enantomer of firinl^-aml 
noindan and a non-acylated (-) enantiomer of fluorinated aminoindan then the resulting fluorinated (-)-l -^Toindan 
may be readily separated from the corresponding (*)^mida by chromatography, distilbtion. selective e^t^ or 
conversion of the free base into a suitable acid addition salt and its fractional recrystallisation °^ 

i-on«'!^"'°"^'r^^^°'? P^«P«""g fluorinated (-)-l-aminoindans are the reduction, as described above of Indan- 
I^ZimI , °' ^^^^^ ^" °P»*«=^"y P"'-^ chiral centre. Altematively a non- 

be educed^^^^^^ 

be reduced with a chiral reducing agent, e.g.. a complex of lithium aluminium hydride and ephedrine 
raJ^nZTr.^^!"^ acceptable acid addition salts of the compounds of the present invention may be prepared by 
reactuig according to conventional methods the free base forms of the compounds of formula (I) with the desir^ acids 

to another ac<addition salt by methods well known to those skilled in the art ^ 
comJ^lsTng "'^^^"^ ""'""^^ ^ preparation of a (-) enantiomer of the formula (III) 

oL^Jnl^^fl^*"^'^'*"^ ^ ""^^"'^ °' ^ compound of the formula (II). with a suitable acylating agent in the 

riTn / ^"'^""^ licheniformis thereby forming a mi«ure comprising an 

acylated (.) enant^mer of f,uorinated-1 -aminoindan and a non-acylated (-) enantiomer of fluorinat^'aTno" 

nl^Tlfy halogenated-1 -aminoindan from the acylated (+) fluorinated-1 -aminoindan by chromatoqra- 

The present invention will not be specifically described in the following Examples to which it is not limited. 
Example 1: 5-Fluoro-1-aminoindan 

A solution of 3-fluorobenzaldehyde (lOg). malonic acid (15.6 g) and piperidine (0.7 ml) in pyridine (35 mh was 
lT ,.1n T ' ' """^ ^° '"^"^ temperature, the reaction mixture was added o a m xturT ofTe 

rhL^wat^rgr^^^^^^^^^ --^^'-^ — ««ration and recrystall- ^dtm 

A mixluro ot 3-(iuorocinnamic acid (11 g). sodium hydrOKlde (2.7 g), 3% sodium amaloam r?wi m i„ -j^n „, , 
wa«r was haaiad ovamigh. a, 70.80-a Tha aquaou, so.u,ion was daS„«d !^ 
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with cone, hydrochloric acid (35 ml) to pH 2. cooled at O'C and the resufting precipitated 3-fluorohydrocinnamic acid 
(10 g) isolated by filtration. 

A solution of 3-fluorohydrocinnamic acid (28 g) in ihionyf chloride (90 ml) was heated at reflux for 3 hours. 3-Fluor- 
ohydrocinnamoyl chloride (27 g) was isolated by distillation (150-110»C & ca 20 mm.Hg). 

s A solution of 3-fluorodihydrocinnamoyl chloride (1 5.4 g) in carbon disulfide (78 ml) was added dropwise to a cold 

(-5"C) mixture of aluminium chloride (13.9 g) in carbon disulfide (300 ml) for 30 minutes. During this time and for 30 
minutes the mixture was allowed to warm to room temperature (1 hr). then it was heated to reflux (1 hr) and finally the 
volatiles were removed by distillation under reduced pressure. The residue was dissolved in methylene chloride (400 
ml) and washed successively with 10% aqueous sodium hydroxide and water. After drying (magnesium sulfate) and 

10 solvent removal in vacuo. S-fluoroindanone (2 g) was isolated by recrystailisation from hexane. 

A solution of 5-fIuoroindanone (10 g). hydroxylamine hydrochloride (9 g), potassium cart>onata (23 g) and water 
(3.5 ml) in 96% ethanol (40 ml) was heated to reflux, cooled to ca 45"C and additional hydroxylamine hydrochloride 
(4.5 g) and potassium carbonate (11.5 g) were added and refluxed for an additional 30 min. At this time the mixture 
was poured into cold water (300 ml) and stirred in an ice bath for one hour; 5-fluoroindanone oxime (9.8 g) was isolated 

'5 by filtration. 

Zinc powder (20.2 g) was added during three hours to the stirred solution of the above oxime (20.2 g) in acetic 
acid (200 ml) while maintaining the temperature at 25-35'C. The resulting mixture was stirred an additional 12 hours 
at room temperature. The solids were removed by filtration and the filtrate concentrated in vacuo. The concentrated 
filtrate was partilioned between water and toluene and the aqueous phase adjusted to pH 1 2 with ammonium hydroxide 
20 and extracted with toluene. Solvent removal in vacuo gave S-fluoro-1 -aminoindan (17.8 g) as a colored oil. IR- 690 
748. 815. 864. 929, 1126. 1244. 1315. 1377. 1433, 1454. 1485. 1595. 1614. 2800. 3000. 3300 cm-'. 
NMR: 1.81. 2.4. 2.8. 6.8. 7.2; m/e 151.0786 CgHioNF; 

Example 2: 4-nuoro-1-aminoindan 

25 

The title compound was prepared in 47% overall yield according to the procedure of Example 1 except that 2-fluor- 
obenzaldehyde was used instead of 3-fluorobenzaldehyde. 

IR. 708. 780. 1170. 1242. 1290, 1377. 1472. 1587, 1624. 2800. 2950, 3200 crrr'; 
NMR; 1.7. 2.1. 2.7. 2.9. 3.1. 4.3. 6.8. 7.0. 7.1; 
3o nVe: 151.0782 (CgHioNF) 

Example 3: 6-fluoro-1 -aminoindan 

The title compound was prepared in 29% overall yield according to the procedure of Example l except that 4-fluor- 
35 obenzaldehyde was used instead of 3-fluorobenzaldehyde. 

IR: 694. 740, 770. 812. 844. 870. 912. 1130. 1163. 1253. 1441. 1483. 1597, 1612. 2800. 3000. 3300 cm-i- 
NIWIR: 1.5, 2.1. 2:^6.8, 7.1; m/e 151.0774 CgH^oNF 

Example 4: (-)<6-Fluoro-1 -aminoindan 

40 

A solution of 6-fluoro-1 -aminoindan (4.2 g) in methanol (10 ml) was added to a heated clear solution of L-N-acetyl- 
methyi-3.4-dimethoxyphenylalanine (7.8 g) in methanol (30 ml). The mixture was stirred with cooling. The product was 
crystallised from methanol with carbon black (0.5 g) two times and checked by HPLC (chiral column). 

The title compound obtained by extraction from aqueous 10% sodium hydroxide with methylene chloride, drying 
and evaporation. [a]Q-7.9' (c 2%, EtOH). 

The spectral properties were identical to the compound of Example 3. 

Example 5: (■i-)-6-Fluoro-1 -aminoindan 

so The title compound was crystallised from mother liquors after separation of (-)-antipode by the procedure of Ex- 

ample 4. and repeated crystallisation from the same solvent. The title compound was obtained by extraction from 
aqueous 1 0% sodium hydroxide with methylene chloride, drying and evaporation. The spectral properties were identical 
to the compound of Example 3. 

5S Example 6: (-)-4-Fluoro-1-amlnolndan 

The title compound was prepared in 50% yield according to the procedure of Example 4 except that 4-fluoro- 
1 -aminoindan was used instead of 6-fluoro-1 -aminoindan. The spectral properties were identical to the compound of 



6 



EP0 538 134 B1 

Example 2. 

Exanfipi« 7: (-)-5.Fluoro.1-amlnolndan 



The titio compound was prepared in 25% yield according to the procedure of Example 4 except that 5-fluoro- 
Ej^mTl ''^ "^^"^ ""^^^^ °' -aminoindan. The spectral properties were identical to the compound ot 



Example 1 . 
Example 8: (-)-6-Fluoro-1-amlnolndan 



A solution of 20 grams of racemic 6-fluoro-l -aminoindan and 60 ml of trifluoroethyi butyrate in 400 ml of 3-methvl- 

.Tk '^'''"'^ ' ^ °' ^ '■'^^ - orbital Shaker L 2rrpm 

at 40 C or 72 hours at whKh time the enzyme was removed by filtration, and the filtrate was extracted with 1 M aqueous 
hydroch one actd. The aqueous layer was back extracted with methylene chloride and freeze dried to yiekd 10 grams 
" ITJh "°TT " 1'" '"^^ suspending the HCI salt in aqueous 70% 

hyd ox.de. extracting w.th methylene chloride, drying and evaporation. The free base so obtained was of 99% optical 
purity with spectroscopic properties identical to those of the compound from Example 4. 

Exampi* 9: (-)-5-Fluoro-1 -aminoindan 

The title compound was obtained in 99% optical purity by the method of Example 8 using racemic 5-fluoro-1 ami- 
noindan instead of S-fluoro-l -aminoindan. racemic o iiuoro-i -ami- 
Example 10: (-H-Fiuore-l-aminoJndan 

no J«o 99^" °P««=^' P""»y by the method^of Example 8 using racemic 4-fluoro-1 -ami- 

noindan instead of e-ftuoro-l-aminoridan. 

Example 11: 5-Fluotx»-N-propargyl-1 -aminoindan hydrochloride 

ni,r^ '"f "1^.°' -aminoindan (6.2 g), potassium carbonate (7.4 g) and acetonitrile (54 ml) were heated under 

ratedand products were distributed between methylene chloride and 1 0% sodium hydroxide in water. 

The free base of the title compound was isolated by flash column chromatography on silica gal 
by fittl^tion^'^' °' ^^'^ '^^^^ ""^^ ''^^'^'^ """^ hydrogen chloride gas and the title compound (2.8 g) was isolated 

M.p. 178:4-C (decomp.); IR (KBr) 899, 1216. 1437, 1491 . 2359. 2928. 3287 cnri Anal calcd for c H new <v 
C 63.86. H 5.81. N 6.21. CI 15.71; found% C 63.38. H. 5.69. N 6.33. CI 15.00 tor CaH^gCIFN. % 

Example 12: 4-Fluoro-N-propargy 1-1 -aminoindan hydrochloride 

1 .Jn^ '? compound was prepared in 29% y.eld according to the procedure of Example 11 except that 4-fluoro- 
1 -aminoindan was used instead of 5-fluoro-1 -aminoindan. 

A («^ecomp.): IR (KBr) 771. 1045, 1248 1473. 1586. 2400. 2653. 2719. 2949, 3200 cnri" m/e 190 

Anal, catod. for C.^.^CIFN; % C 63.86. H 5.81, N 6.21. CI 15.71; found % C 63.66. H.58. N 6.15 CI ^^S^. 

Example 13: 6-Fluoro-1-propargyfaminoindan 

1 «n^no compound was prepared in 44% yield according to the procedure of Example 11 except that 6-fluoro- 
Examp^e T °' 5-fluoro-1 -aminoindan. The spectral properties were identical to the cor^pound of 

Example 14: {+)-4-Fluoro-N-propargy|.1 -aminoindan hydrochloride 
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IR(KBr)771. 1248. 1583. 2438. 2655. 2718. 2849. 2945. 3239 cm-i; Anal, calcd. tor C,2H,sCIFN: % C 63 86 H 5 81 
N. 6.21. CI 15.71; found % C 64.01. H 5.74. N 6.05. CI 15.80. 

Exampto 15: (•^hS-Fluoro-N-propargyl.l-aminoindan hydrochloride 

The title compound was prepared in 50% yield according to the procedure of Example 11 except that (-)-5-fluoro- 
1-aminotndan was used instead of 5-fluoro-i-aminoindan. 

NMR (CDCI3) 2.35 m. 2.8 m. 33 m, 36 s. 4.6 d, 6.8 m. 7 6 m ppm; m/e 189.09: IR (KBr) 690. 713 833 945 1016 
1238. 1252, 1420. 1444. 1487. 1600, 1625. 2100, 2400, 2500. 2900, 3250 crrr'; [clU +23,5' (c. 0 2% H,OV M 0 
192"C (decomp.); • 2 k- 

Anal, calcd. for C,2HisCIFN; % C 63.86. H 5.81. N 6.21. C1 15.71; found % C 64.52, H. 5.68, N 6.35. C1 15.47. 

Example 16: (••-)-6-Fluoro-N-propargyl-1-aminolndan hydrochloride 

The title compound was prepared in 46% yield according to the procedure of Example 11 except that (-)-6-fluoro- 
1 -aminoindan was used instead of 5-fluoro-1 -aminoindan. 
M.p. 220.8''C (decomp.); {aID=+18.1» {c. 0.3%. HgO); 

IR (KBr) 694, 735. 820. 880. 1042. 1131, 1173. 1228. 1246. 1256. 1365. 1460. 1492. 1584. 1599. 2128 2438 2946 
3064. 3224 cm*' Anal, calcd. for C, gCIFN: % C 63.86. H. 5.8 1 . N 6 21 . C1 1 S 71 ■ ' ' - ' 

found % C 64.39, H 5.54, N. 6.21. C1 15.71. 

Example 17: (-)^FIuoro-N-propargy|.1 -aminoindan hydrochloride 

The title compound was prepared in 61 % yield according to the procedure of Example 11 . except thai (+)- 6-fluoro- 
1 -aminoindan was used instead of 5-fluoro-1 -aminoindan. 

M.p. 220"C; [oID=-17.7»; IR(KBr)a28. 1130. 1228. 1493. 1597. 2440, 2633. 2945. 3229 cm'V 

Example 18: 6-Chloro-N-propargyl-1 -aminoindan hydrochloride 

The title compound was prepared in 33.1% yield according to the procedure of Example 11 except that 6-chloro- 
1 -aminoindan was used instead of 5-f!uoro-1 -aminoindan. 

M.p, 191.7''C (decomp.); NMR (DgO) 2.3 m. 2.5 m, 3.1 m. 3.93 s, 4.9 d. 5 m ppm; m/e 205.0658 and 207 0640 

IR (KBr) 760. 812. 1091. 1259. 1472. 1578. 1599, 1651. 1700. 2900. 3300 cm"'; Anal, calcd. for C,,H„NCU- % C 

59.52. H 5.41 . N 5.78. CI 29.28; found % C 59.80, H 5.33. N 5.61 . CI 29. 11. 

Example 19: 4,6-Omuoro-N.propargyi-l -aminoindan hydrochloride 

% .. 

The title compound was prepared in 61 .8% yield according to the procedure of Example 11 except that 4.6-difluoro- 
1 -aminoindan was used instead of 5-fluoro-1 -aminoindan. 

M.P. 218.8"C (decomp.); NMR (DgO) 1.16. 2.36 m. 2.63 m. 3.02 m, 398 s. 7.01 s, 7.18 d" m/e 207 0817- 

IR (KBr) 851. 872. 980. 995. 1055. 1113. 1335. 1447. 1462. 1487. 1584. 1601. 1630. 2400. 2700 2950 320 cnri 

Anal, calcd. for C^aH^aNCIFg; % C 59.15. H 4.96. N 5.75. C1 14.55; found % C 59.41. H 5.19. N 5.61. CI 13.98. * 

Example 20: Pharmaceutical formulation 

A typical pharmaceutical preparation can be prepared as follows: 
Each tablet contains: 



6-fIuoro-N-propargytaminoindan hydrochloride 

Pregelatinized starch 

Starch 

Microcrystalline cellulose 

Ethyiceilulbse 

Talc 

Tablet weight: 



3.0 mg 
11.0 mg 
48.5 mg 
80.0 mg 
1.0 mg 
1.5 mg 
145.0 mg 



Blend the excipients and the active granulate with isopropyl alcohol. Dry the mixture, blend with the talc a 
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press into tablets. 

Similar formulations can be prepared by one skilled in the art for each of the 
Example 21: Tablet Composition 



compounds of the invention. 



Each tablet contains: 



6-ftuoro-N-propargyl- 1 -aminoindan-hydrcchloride 

Levodopa 

Carbidopa 

Pregelatinised starch 
Starch 

Microcrystalline cellulose 



5.0 mg 
100.0 mg 
25.0 mg 
24.0 mg 
40.0 mg 
49.5 mg 



Alcohol USP added as required to granulation 

Similar fomiulations can be prepared by one skilled in the art for each of the compounds of the invention. 
Exampl* 22: Inhibition of MAO Activity In-Vitro 

Experimental Protocol: 

en.,„e source waa a .c^^enate rriTorM.:rr.^rL^^^ 



so 



ss 
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TABLE 1 

5 ICjo Values (mM) for Inhibition of MAO-A and MAO-B 

in Brain Homogenates 




HN— CH2-C=CH 



20 


Connpound 
Substituent R 


MAO-B 


MAO-A 


Selectivity 
MAO-A/MAO-B 


2S 


4-F 

(+)-4-F 


0.0058 
0.0052 


0.5 
0.34 


86 
65 


5-F 

(+)-5-F 


0.006 
0.0057 


0.7 
0.14 


116 
24 


30 
35 


6-F 

(+)-6-F 
(-)-6-F 
6-CI 


0.0062 

0.00022 
12 

0.0077 


4.00 
2.8 
40 

6.9 


645 
1244 

3 
896 




(+)-4,6-Difluoro 


0.5 


0.8 


2 






0.003 


0.073 


24 



ICgo the concentration that caused 50% inhibition in MAO activity 
Example 23: InhibHion of MAO Activity Ex-vlvo: Acute Treatment 

Experimental Protocol: 



Rats (male Sprague-Dawley derived) weighing 250±20 g were treated with the desired compound by intraperito^ 
neal injection (ip) or oral gavage (po) and decapitated 2 hours later. Groups of three rats were used for each dose level 
of the compound and MAO activity was determined In the brain and liver using the general technique described above 
The amount of protein in each incubation was determined using the Folin-Lowry method, and enzyme activity was 
calculated as nmol substrate metabolised per hour incubation for each mg protein. Activity of MAO in tissues from 
animals treated with inhibitors was expressed as a percentage of the enzyme activity in a group of control animals 
which were administered the vehicle alone (water in the case of oral gavage, or 0.9% saline in the case of intraperitoneal 
injection) and killed as above. The results are presented in Table 2. 

The ex-vivo experiment demonstrates that the monofluorinated derivates of 1 -propargylaminoindan of the present 
invention are more potent and selective in the inhibition of MAO-B as compared to MAO-A than the 6-chloro derivates. 
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TABLE 2 



Ex-vivo MAO Inhibitory Activity 




HN— CHj-CSO) 
ED-SO BRAIN (mg/kg) £0.50 ^IVER ,„g/k„ 





Compound 


MAO 


MAO- 


MAO-A/ 


MAO 


MAO- 


MAO-A/ 


20 


Substituent 
R 


-B 


A 


MAO-B 


-B 


A 


MAO-B 




4-F 


0.22 


1.4 


6 


0.13 


2.4 


18.5 


25 


(+)-4-F 


0.33 


>1.0 


>3 


0.17 


>1.0 


>5.9 




5-F 


0.4 


2.3 


6 


0.06 


2.2 


36.7 j 




1 (+)-5-F 


0.07 


>0.1 


>1.4 


0.07 


>0.1 


>1.4 1 


30 


6-F 


0.13 


22 


170 


ND 


ND 


ND j 


(+)-6-F 


0.14 


21.3 


152 


0.13 


5.2 


40 1 




(-)-6-F 


0.45 


23 


51 


<0.5 


ND 


ND 1 




6-Cl 


1.7 


10 


5.8 


ND 


ND 


ND 


35 


(+)4.6- 


3.7 


2.9 


1 


ND 


ND 


ND 




Difluoro 












40 


H 


0.07 


1.2 


17 j 


0.06 1 


5 


83 



ND - 
ED-50 - 



Noi determined 

The effective dose (mg/kg) that caused 50 Z 
inhibition in MAO activity 
MAO -A/MAO- B -This is a measure of selectivity 

Example 24: Tyramine Potentiation in Vivo 

Experimental protocol: 

(gavag^IorinT^Tg"'"' "'"^^ ''^^'"^ "^^ ^^^'^^^ '=°-P°-^ administration 

the a'^nerim«n!l'°Jl' T ^ T"^ ^^^^'^''^'^ PBriom^ea to enable direct btood pressure measurements. On 
the experimental day the cannuiae were connected to pressure transducers. The animals were unrestrained and were 
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kept in a glass sided open top tarik during the pressure measurements, lyramine was administered orally by gavage 
in increasing doses (5. 1 0 and 20mg/kg). allowing 30 minutes between doses. The desired compound was administered 
30 minutes atter the last dose of tyramine. Tyramine was administered again, in increasing doses, as described above, 
one hour after the desired compound was administered. Tyramine alone caused increase .of blood pressure which was 
potentiated by the compounds. 

The tyramine potentiating effect was calculated as a ratio between the areas under the curve of blood pressure 
measured with tyramine alone (20mg/kg) and that measured after administration of the desired compounds and 
tyramine. 



The results are presented in Table 3. The three fluorinated propargyl aminoindans tested caused certain potenti- 
ation of tyramine effect on blood pressure at this high dose of 5mg/kg. (+)-6-F-N-propargyl-1 -aminoindan has the lowest 
potentiating effect as compared to the (+)-5-F and (+)-4-F derivatives. 

The results of this experiment indicate that the MAO-B selectivity of the fluorinated derivates and especially of 
their (+) enantiomers prevent the tyramine potentiating effect <"cheese effect") caused by the non selective MAO 
inhibitors. This tyramine potentiating effects is one of the major reasons which prevented the clink:al use of non-selective 
MAO-inhibitors. The preferred compound in this regard is (+)-6-F-N-propargyH -aminoindan which does not cause 
significant potentiation of tyramine at a high dose of Smg/kg body weight. The EDsq for brain MAO-B inhibition in rat 
is 0. 14mg/kg and a dose 35 times higher results practically in no tyramine potentiatkjn. indicating the potential safety 
in clink:al use. 

TABLE 3 



Potentlatton of blood pre seur* re»pon» to tyramin* 



Compound (Smg/kg) 


Potentiation of blood pressure 


(+)-6-FluoropropargyH -amonoindan 


1 .2 fold 


(+)-4-Fiuoropropargyl- 1 -aminoindan 


1.55 fold 


(-i-)-5-Fluoropropargyl-1 -aminoindan 


2.25 fold 



Compounds were administered orally 

Tyramine was administered orally, 20mg/kg body weight 



1 . A compound of the formula 




(0 



•HN-CH^-CsCH 



and pharmaceutically acceptable addition salts thereof. 
A compound according to claim 1 selected from ; 



4-fluoro-N -propargyl- 1 -aminoindan or pharmaceutically acceptable acid addition salts thereof ; 

- 5-fluoro-N-propargyl-l -aminoindan or pharmaceutically acceptable acid addition salts thereof; 

- 6-fluoro-N-propargyl-1 -aminoindan or pharmaceutically acceptable acid addition salts thereof. 

3. An optically pure (+) enantiomer of the compound of claim 1 or pharmaceutically acceptable addition salt thereof. 
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4. An optically pure (-} enantiomer of the compound of claim 1 or pharmaceutically acceptable addition salt thereof. 

5. An optically pure (+) enantiomer of a compound according to claim 2. 

6. A pharmaceutical composition comprising as active ingredient a compound as defined in claim 1 and a pharma- 
ceutically acceptable carrier. ^ 

7. A pharmaceutical composition according to claim 6 in dosage unit form, each dosage unit containing from 1 to 20 
mg of said active ingredient. 

8. A phamiaceutical composition according to one of claims 6 or 7. additionally comprising levodopa and a decar- 
boxylase inhibitor, r- 3 K 

9. A pharmaceutical composition according to claims 7 and 8. wherein each dosage unit comprises 1 -20 mg of the 
said active ingredient, 50-250 mg levopoda and 10-25 mg L-carbidopa. 

10. A pharmaceutical composition according to cteims 7 and 8. wherein each dosage unit comprises 2-10 mg of the 
sard active ingredient, 50-250 mg levopoda and 1 2.5-50 mg benserazide. 

1 1 . Use of a compound according to any one of claims 1 to 5 for the manufacture of a pharmaceutical composition for 
he treatment of human patients suffering from Parltinson's disease, memory disorders, dementia of the Alzheimer 
type (DAT), depression or hyperactive syndrome in children. 

12. A process for the preparation of a compound according to claim 1 comprising reacting racemic fluorinated 1 -ami- 
noindan of the formula 




(II) 

with propargyl bromide or propargyl chloride in the presence of an organic or inorganic base, optionally in the 
presence-of a suitable solvent, and. if desired, converting the resulting free base of formula (I) in claim 1 into a 
pharmaceutically acceptable acid addition salt thereof. 

13. A process for the preparation of a compound according to claim 3 comprising reacting the {-) enantiomer of fluor- 
inated 1-aminoindan of the formula 



with propargyl bromide or propargyl chloride in the presence of an organic or inorganic base, optionally in the 
fo^Tm ^ .^""^"'^ " *^°"^«rting the resulting (*) enantiomeric compound free base of 

formula (I) in claim. 1 into a phamnaceutically acceptable acid addition salt thereof. 
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} 




with propargyl bromide or propargyl chlorido in the presence of an organic or inorganic base, optionally in the 
presence of a suitable solvent, and isolating the (+) enantiomeric form of the resulting racemic fluorinated 1-prop- 
argylaminoindan by chromatography, distillation, selective extraction, or conversion of the free base into a suitable 
acid addition salt and its fractional recrystailisation. 



15. A method for the preparation of a (-) enantiomer of fluorinated 1-aminoindan of the formula 




compnsing selectively acylating a racemic mixture of said compound of formula (II) with a suitable acylating agent 
in the presence of the enzyme subtilisin A isolated from Bacillus licheniformis thereby forming a mixture comprising 
an acylated (+) enantiomer of fluorinated-l -aminoindan and a non-acylated (-) enantiomer of fluorinatad-l -ami- 
noindan, and separating the (-) fluorinated-1 -aminoindan from the acylated (+) fluorinated-1 -aminoindan by chro- 
matography, distillation, selective extraction, or conversion of the free base into a suitable acid addition salt and 
its recrystailisation. 



16. A method for the preparation of the (+)-fluoro-N-propargy|.l -aminoindan of claim 3 comprising: 
(!) selectively acylating a racemic mixture of a compound of the formula 




with a suitable acylating agent in the presence of the enzyme subtilisin A isolated from Bacillus licheniformis 
thereby forming a mixture comprising an acylated (+) enantiomer fluoro-1 -aminoindan and a non-acylated (-) 

enantiomer of fluoro-1 -aminoindan. 

(ii) separating the (-) fluoro-1 -aminoindan from the acylated (+) fluoro-1 -aminoindan by chromatography dis- 
tillation, selective extraction, or conversion of the free base into a suitable acid addition salt and its fractional 
recrystaliization, and 

(iii) reacting the separated (-) fluoro-1 -aminoindan with propargyl bromide orpropargyl chloride in the presence 
of an organic or inorganic base, optionally in the presence of a suitable solvent, and isolating the (+) fluoro- 
N-propargyl-1 -aminoindan formed as the free base form or in the form of a pharmaceutically acceptable acid 
addition salt thereof. . . 

r. A fluorinated 1 -aminoindan of formula (II) herein in racemate and enantiomeric forms and acid addition salts thereof. 
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18. A fluorinated 1-aminoindan according to claim 17 selected from : 

. 4-fluoro-T -aminoindan in racemate and (-) enantiomer form and acid addition salts thereof 

- 5- uoro-1 -aminoindan in racemate and (-) enantiomer form and acid addition salts thereof ' 

- 6-fIuoro.i -aminoindan in racemate. (-) enantiomer form and (>) enantiomer form and acid addition salts there- 

Patentansprueh* 

1 . Verbindung der Former 




(I) 

und pharmazeutisch annehmbare Additionssalza derseiben. 
2. Verbindung nach Anspruch 1 . ausgewahtt aus: 

- tfZ'.NZZZZl'lT'^T" annehmbaren Saureadditionssalzen desselben; 

- lF^r.N o^rZ]T T P^«"^^«""«=^^ annehmbaren Saureadditionssalzen desselben 
6 Fluor-N-propargyl-1-am,no.ndan oder pharmazeutisch annehmbaren Saureadditionssalzen desselben. 

?es'2iber'' <*>-^"^"*»"'«^^«^ verbindung nach Anspruch 1 oder pharmazeutisch annehmbares Additionssalz 

SL'itoen'"''^"*"^"^""'^*'^^ ' oderphamiazeutischannehmbaresAdditionssalz 

5. Optisch raines (+).EnantiomBr einer Verbindung nach Anspruch 2. 

®' ^uZT"^^*"^ Zusammensetzung. umfassend als wirksamen Bestandteil eine Verbindung wie in Anspruch 1 
definiert und einen pharmazeutisch annehmbaren Trager. Anspruch 1 

11. Verwendung elne, Verbindung nach Irgendeinen, der AnsprOche 1 bis 5 2ur Herslelrung eIner pharmazeullschen 
Z^ammensslzung fu, die Behandlung von menschllchen Pallenlen. die an der Parkinsln^<rankh« Qe^c^^s 
s,orun3en.Den,en.vc,nA,zheimer-Tvp(OAT).Depree,ionenoder,be.Kindern.anHyperaSss^^^^ 

1 2. Verlahren zur Herslellung eIner Verbindung nach Anspruch 1 . umfassend die UmseUung einee racemlschen fluo- 



IS 



rierten 1 -Aminoindans der Formel 
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(II) 



mil Propargylbromid Oder Propargylchlorid in Gegenwart einer organischen Oder anorganischen Base, gegebe- 
nonfalls in Gegenwart eines geeigneten Losungsmittels. und, falls gewflnschl. die UberfQhrung der resuttierenden 
freion Base der Fomiel (I) in Anspruch in ein pharmazeutlsch annehmbares Saureadditionssaiz derselben. 

1 3. Verfahren zur Horstellung einer Verbindung nach Anspruch 3. umfassend die Umsetzung des (-)-Enantiomers des 
fluorierten 1 -Aminoindans der Formei 




(II) 



mil Propargylbromid Oder Propargylchlorid in Gegenwart einer organischen oder anorganischen Base, gegebe- 
nenfalls in Gegenwart eines geeigneten Losungsmittels, und, falls gewunscht, die Ubertuhrung der resuttierenden 
freian Base der (+)-enantiomeren Verbindung der Formel (I) in Anspruch 1 in ein pharmazeutlsch annehmbares 
Saureadditionssalz derselben. 

14. Verfahren zur. Herstellung einer Verbindung nach Anspruch 3. umfassend die Umsetzung einer racemischen Mi- 
schung einer Verbindung der Formel 




(II) 



mit Propargylbromid oder Propargylchlorid in Gegenwart einer organischen oder anorganischen Base, gegebe- 
nenfalls in Gegenwart eines geeigneten Losungsmittels. und die Isolierung der (+)-enantiomeren Form des resut- 
tierenden racemischen fluorierten 1 -Propargylaminoindans durch Chromatographie. Destination, selektive Extrak- • 
tion Oder die UberfOhrung der freien Base in ein geeignetes Saureadditionssalz und dessen fraktionierte Umkri- 
stallisation. 



IS. Verfahren zur Herstellung eines (-)-Enantiomers von fluoriertem 1-Aminoindan der Formei 
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(II) 



umfassend die setekUve Acylierung einer racemischen Mischung der Verbindung der Formel (II) mit einem qeeia- 
neten Acyherungsmittel in Gegenwart des aus Bacillus lichenitormis isolierten Enzyms Subtilisin A. wodurch eine 
Mischung gebildet wird. umfassend ein acyllertes (+)-Enantionier von fluoriertem l-Amlnoindan und ein nichta- 
XTrJ'^ 7""°""^'^°" fluoriertem 1 -Aminoindan. und die Trennung des (-)-Fluor-l -aminoindans vom acylier- 
ten (+)-Fluor-l -aminoindan durch Chromatographie. Destination, selektive Extraktion oder UberfOhmnq der freien 
Base in em geeignetes Saureadditionssalz und dessen Umkristallisation. 

16. Verfahren zur Herstellung des (+)-Fluor-N-propargyl-l-aminoindans von Anspruch 3. umfassend: 

(i) die selektive Acylierung einer racemischen Mischung einer Vbrbindung der Formel 




(II) 



t^Iin A lSf T ""9smrttel in Gegenwart des aus Bacillus licheniformis isolierten Enzyms Sub- 

Wisin A wodurch eine Mischung gebiWet wird. umfassend ein acyliertes (-H)-Enantiomer von Fluor- 1 -aminoin- 
dan und em nichtacyliertes (-)-Enantk3mer von Fluor-1 -aminoindan 

fil«,*ml;^"""? (-)-Fluor-1 -aminoindans vom acylierten (+)-Fluor-1 -aminoindan durch Chrorratographie 
und dlJL TT'^^ ^'^.?'^'°" UbenOhrung der freien 8ase in ein geeignetes Saureadditfo^S^te 

und dessen fraktionierte Umkristallisatkjn. und awuiumiasaic 

(iii) die Umsetzung des abgetrennten (-)-Fluor-l -aminoindans mit Propargylbromid oder Propargytehlorid in 
sunrr::^?'""H°:^T"f anorgamschen Base, gegebenenfalls in Gegenwart einesTeSJneten 
sungsmittels. und die Isolierung des (.)-Fluor-N-propargyM-aminoindans. das in Fom> der freien SLse od^ 
m Form eines phamiazeutisch annehmbaren Saureadditionssalzes derselben gebildet wird. 

Ji^'^arz'desl'ib^^^ ^"^ Racematfom, und den enantiomeren Formen sowie Saureaddi- 

18. Fluoriertes 1 -Aminoindan nach Anspruch 17. ausgewahit aus: 

' tlTr!:] Racemat- und (-)-enantiomeren Form und Saureadditionssalzen dessefben- 

' ipuT. T '"f (-)-enantiomeren Form und Saureadditionssalzen desselben" 

" fea;;:j;onsTrnT^^^^^^^ H-enantiomeren Form und der (..enantiomeren Fom, und S^u- 



Revendications 

1. Compose de formule ; 
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(I) 

HN-CHj-CsCH 
St ses sals d'addition pharmacautiquement acceptables. 

2. Composd salon la revendication 1 . choisi parmi : 

- le 4-fluoro-N.propargyl-i -aminoindane ou ses sels d'addition d'acide pharmacautiquement acceptables 

- le 5-nuoro-N-propargyl-l -aminoindane ou ses sels d'addition d'acide phamtaceutiquement acceptables 

- le S-fluoro-N-propargyM -aminoindane ou ses sels d'addition d'acide pharmaceutiquement acceptables." ' 

3. Enantiom^re (+) optiquement pur du composd de la revendication 1 ou d'un set d'addition pharmaceutiauement 
acceptable de ceiui-ci. 

4. Enantlomdre (-) optiquement pur du compost de la revendication 1 ou d'un sel d'addition pharmaceutiquement 
acceptable de calui-ci. 

5. Enantlomere (+) optiquement pur d'un composd selon la revendication 2. 

6. Composition pharmaceutique comprenant comma ingredient actif un composd tel que ddfini dans la revendication 
1 et un support pharmacautiquement acceptable. 

7. Composition pharmaceutique selon la revendication 6 sous forma d'unitda de dosage, chaque unite de dosaae 
contenant de 1 ^ 20 mg dudit ingredient actif. 

8. Cornposition pharmaceutique selon Tune des ravendications 6 et 7. comprenant en outre de la levodopa et un 
inhjbiteur de la decarboxylase. «»v«uu|.,a 

9. Composition pharmaceutique selon les revendications 7 et 8, dans iaquelle chaque unite de dosage comprend 1 
a 20 mg dudit ingredient actW. 50 k 250 mg de levodopa et 1 0 a 25 mg de L-cartJidopa. 

10. Composition pharhnaceutique selon les revendications 7 et 8. dans Iaquelle chaque unite de dosage comprend 2 
^ 1 0 mg dudit ingredient actil. 50 d 250 mg de levodopa et 1 2.5 a 50 mg de benserazide. 

11. Utilisation d'un compose selon I'une quelconque das revendications 1 a 5 pour la preparation d'une composition 
pharmaceutique pour le traitement de patients humains souffrant de la maladie da Parkinson de troublesde la 
memoire. da d6menca du type Alzheimer (DAT), de depression ou de syndrome hyperactif chez les enfants. 

12. Procede de preparation d'un compose selon la revendication 1. qui comprend la reaction d'un 1 -aminoindane 
fluore racamique de formule 



(II) 



avec le bromure da propargyla ou le chlorure de propargyle en presence d'une base organique ou inorganique 
eventuellement en presence d'un solvant approprie. et. si on le souhaite. la conversion de la base libre resultante 
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do lormule W .,lon la revandicalion 1 en un s.1 .fafldltion <faclde pharmaceg.lquemen. acceptable de celle<l. 



NH, 



01) 



14. Procddd da preparation tfun composd selon la revendication 3. 



d'un composd de formula 



comprenant la reaction d'un melange racdmique 




(«) 



^v^tue5er«Zf P'^P^^Syla ou le chlorure de propargyle en presence d'une base organique ou inorganioue 
o«rnw^»r! T^"^^ appropri6. et Hsolement de la fomie enantiomire W a partTd^ 



IS. Proc6d6 de preparation d'un 6nantiom6re (-) d'un 1 -aminoindane fluord o 



NHj 



comprenant Tacylation selective d'un m6lange rac6mique dudit comoosi* ri« f«««..i« 
approprie en presence de I'enzyme subtilisine A isoir^ partVde Ss t^^al^^ 

^^=t-s^;rdJ^^^^^^ 

16. Precede de preparat.on du (.)-fluoro-N-propargy|.l-aminoindane de la revendication 3 comprenant : 
(i) I'acylaticn selective d'un mdlange racdmique d'un compose de formule 
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avec un agent acylant approprid en presence de I'enzyme subtilisine A isol6e S parlir de Bacillus licheniformis 
pour former ainsi un melange comprenant un enantiomere (+) acyl6 de fiuoro-1-aminoindane et un enantio- 
mere (-) non acyld de fluoro-1 -aminoindane, 

(ii) la separation du (-)-fluoro-l -aminoindane d'avec le (>)-fluoro-1 -aminoindane acyl6 par chromatographle 
distillation, extraction selective ou conversion de la base libre en un sel d'addition d-acide approorid et sa 
recristallisation fractionn6e. et hh«vh«"* «« aa 

(iii) la reaction du (-)-fluoro-l -aminoindane separd avec le bromure de propargyle ou le chtorura de propargyle 
en presence d'une base organique ou inorganique. dventuellement en presence d-un sotvant approprid et 
risolement du (+)-nuoro-N-propargyM -aminoindane fomid sous fomie de la base libre ou sous forme d'un sel 
d addition d'actde pharmaceutiquement acceptable de cella-ci. 

1 -aminoindane fluord da formula (II) sous forme da racdmate et des 4nantlomdres. et leurs sels d'addition d'acide. 
1 -aminoindane fluord selon la revendication 17 choisi parmi : 

- le 4-fluoro-l -aminoindane sous forme de racamate et d'6nantiom6re'(-) et leurs sels d'addition d'acide 

- le 5-riuoro-1 -aminoindane sous forme de racdmate et d'dnantiomere (-) et leurs sets d'addition d'acide' 

- le 6-fluoro-1 -aminoindane sous forme da racdmate. d'6nantiom6re (-) et d'6nantiomeres (+) et leurs sels d'ad- 
dition d'actde. 
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